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(57)Abstract: 

PURPOSE: To provide a photoelectric cathode, a 
photoelectric tube, and a photo- detecting device having 
position resolution and high sensitivity. 
CONSTITUTION: The surface electrode 105 of a 
photoelectric cathode 1 is divided into a plurality of 
picture element electrode 1051-105n and photoelectrons 
generated inside can be emitted to the outside for only 
the picture elements applied with bias. The one- 
dimensional position resolution can be attained when 
picture elements are aligned in a one-dimensional array 
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shape, and the two-dimensional position resolution can be attained when picture elements are 
aligned in a two-dimensional matrix. A photoelectric tube is provided with the photoelectric 
cathode in a vacuum container 21 and a bias switching control means of a plurality of picture 
element electrodes, and it has the one-dimensional or two-dimensional position resolution. A 
photo-detector is provided with the photoelectric tube, a power source, a timing control 
means, and a memory means, and the memory means stores the output of an anode in 
response to the position information of the picture element electrodes in the photoelectron 
emittable state. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the photodetection technique for acquiring an 
incidence location, and a single dimension or two-dimensional information, such as an incident light 
image, about feeble light in a detail about photoelectric cathode, the photoelectric tube, and 
photodetection equipment. 
[0002] 

[Description of the Prior Art] There are some which were constituted combining the image intensifier 
and the solid state image sensor as common equipment which performs photodetection including a 
single dimension or 2-dimensional positional information about feeble light. With this equipment, a 
photoelectron is excited with the photon which carried out incidence to photoelectric cathode from the 
input aperture of an envelope, after converging and accelerating the photoelectron emitted into the 
vacuum from photoelectric cathode by the electron lens system, image formation is carried out with a 
fluorescent substance, it changes into a lightwave signal again, and optical enhancement is made. Photo 
electric conversion of this reinforced lightwave signal was again carried out with solid state image 
sensors, such as CCD, and positional information is taken out as an electrical signal. 
[0003] In addition, there are some which gave the location detection function to the photomultiplier 
tube. With this example, positional information is acquired by dividing and multi-izing the anode of a 
photo-multiplier and carrying out photodetection. Moreover, there are some which are indicated by 
H JP,60-20441,A" as another example which gives a location detection function to the photomultiplier 
tube. 

[0004] As for this photomultiplier tube, photoelectric cathode is formed in the internal surface of a face 
plate. A mesh electrode is prepared between photoelectric cathode and the convergence electrode for 
forming the electric field which lead the photoelectron emitted from here to the 1st step dynode, and this 
mesh electrode is arranged only at one side in the location of the distance of the abbreviation 1/10 of the 
distance between photoelectric cathode and a convergence electrode from photoelectric cathode. And 
electric-field distribution which prevents a photoelectron from reaching to the 1st step dynode from one 
side gradually to an another side side is formed. One near thing has the attainment to the 1st step dynode 
barred by impression of the bias voltage to this mesh electrode among the photoelectrons emitted from 
the whole surface of the photoelectric-emission side of photoelectric cathode. That is, the orbit of a 
photoelectron is changed, multiplication only of what was emitted from the predetermined part of an 
emission side is carried out, and it outputs as an electrical signal, this output-signal level and the level of 
impression of the bias voltage to a mesh electrode - being based - external distinction equipment - a 
location - photodetection with resolution is performed. In this way, only the photoelectron which it was 
excited [ photoelectron ] by the light which carried out incidence to the specific location, and did not 
have an orbit barred is detected, and location detection is carried out. 
[0005] 

[Problem(s) to be Solved by the Invention] In the conventional example which combined the image 
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intensifier and the solid state image sensor, making it change into a lightwave signal -> electrical signal 
-> lightwave signal -> electrical signal is not avoided in essence, but effectiveness worsens by a 
coupling loss etc., and the engine performance falls. 

[0006] the photomultiplier tube which divided the anode — the cross talk between photoelectric cathode, 
between the multiplication sections and the multiplication section, and an anode — a problem — 
becoming — a location resolution does not become good in essence. 

[0007] Moreover, in the photomultiplier tube which intervened the mesh electrode, in order to detect 
only the part of the photoelectrons emitted from the whole surface of the photoelectric-emission side of 
photoelectric cathode at the time of measurement and to carry out location detection, there is an essential 
problem in respect of a S/N ratio, furthermore, a location — since location distinction is carried out when 
resolution also makes the orbit of a photoelectron change, a cross talk increases structurally, only about 
two location distinction becomes possible with the one photomultiplier tube, but the formation of many 
components is essentially difficult. 

[0008] Then, this invention aims at realizing the photoelectric tube and photodetection equipment using 
this to the photoelectric cathode which has a location detection function with few cross talks. 
[0009] 

[Means for Solving the Problem] The semi-conductor layer which makes the photoelectron which the 
photoelectric cathode of this invention was generated inside this photo-electric-conversion layer 
including the photo-electric-conversion layer which makes the interior excite a photoelectron by the 
incident light child, and was accelerated emit outside from a photoelectric-emission side, It has the 
surface electrode formed on the semi-conductor layer of a photoelectric-emission side, and the rear- face 
electrode which countered with the surface electrode and was formed on the opposite side of a 
photoelectric-emission side. A surface electrode is mutually insulated electrically while it is divided and 
accomplishes two or more pixel electrodes, and it is characterized by connecting two or more pixel 
electrodes to two or more wiring for bias impression which impresses forward bias potential 
independently compared with a rear- face electrode, respectively. 

[0010] The photoelectric tube of this invention is equipped with a vacuum housing, the photoelectric 
cathode arranged in the interior of this vacuum housing, and the anode plate which receives the 
photoelectron which was arranged in the interior of a vacuum housing and emitted from photoelectric 
cathode. Photoelectric cathode The semi-conductor layer which makes the photoelectron generated and 
accelerated by the incident light child inside this photo-electric-conversion layer including the photo- 
electric-conversion layer which makes the interior excite a photoelectron emit outside from a 
photoelectric-emission side, It has the surface electrode formed on the photoelectric-emission side, and 
the rear- face electrode which countered with the surface electrode and was formed on the semi- 
conductor layer of the opposite side of a photoelectric-emission side. A surface electrode is mutually 
insulated electrically while it is divided and accomplishes two or more pixel electrodes. Two or more 
pixel electrodes are connected to two or more wiring for bias impression which impresses forward bias 
potential independently compared with a rear-face electrode, respectively. Further inside a vacuum 
housing 
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[Claim(s)] 

[Claim 1] The semi-conductor layer which makes said photoelectron generated and accelerated by the 
incident light child inside this photo-electric-conversion layer including the photo-electric-conversion 
layer which makes the interior excite a photoelectron emit outside from a photoelectric-emission side, It 
has the surface electrode formed on said semi-conductor layer of said photoelectric-emission side, and 
the rear-face electrode which countered with said surface electrode and was formed on said semi- 
conductor layer of the opposite side of said photoelectric-emission side. It is the photoelectric cathode 
which said surface electrode is mutually insulated electrically while it is divided and accomplishes two 
or more pixel electrodes, and is characterized by connecting said two or more pixel electrodes to two or 
more wiring for bias impression which impresses forward bias potential independently compared with 
said rear- face electrode, respectively. 

[Claim 2] Said semi-conductor layer is photoelectric cathode according to claim 1 which has 
heterojunction structure. 

[Claim 3] Said semi-conductor layer is photoelectric cathode according to claim 2 which has GaAs, 
AlAs, or the heteroj unction structure of such mixed crystal. 

[Claim 4] Said semi-conductor layer is photoelectric cathode according to claim 2 which has InP, GaAs, 
or the heterojunction structure of such mixed crystal. 

[Claim 5] Said semi-conductor layer is photoelectric cathode according to claim 2 which has the 
heteroj unction structure of Si, germanium, or such mixed crystal. 

[Claim 6] It is the photoelectric cathode according to claim 1 said whose alkali metal the compounds, 
these oxides, or fluoride of alkali metal and alkali metal is carried out with ** on said photoelectric- 
emission side of said semi-conductor layer, and is Cs, K, Na, or Rb. 

[Claim 7] It is the photoelectric cathode according to claim 1 in which is carrying out Schottky contact 
of said semi-conductor layer and said surface electrode, and said semi-conductor layer and said rear-face 
electrode are carrying out ohmic contact. 

[Claim 8] Said two or more pixel electrodes are photoelectric cathode according to claim 1 arranged the 
shape of an array of a single dimension, and in the shape of [ 2-dimensional ] a matrix. 
[Claim 9] Said surface electrode is photoelectric cathode according to claim 1 which has the electron 
penetration section which is made to pass said photoelectron which it was generated [ photoelectron ] in 
said photo-electric-conversion layer, and had the inside of said semi-conductor layer accelerated, and is 
made to emit outside. 

[Claim 10] Photoelectric cathode according to claim 1 which said surface electrode turns into from 
aluminum, Au, Ag, W, Ti, nickel, WSi(s), or these alloys. 

[Claim 1 1] Photoelectric cathode according to claim 1 which has opening of a large number to which 
said surface electrode may penetrate said photoelectron. 

[Claim 12] Photoelectric cathode according to claim 1 to which said surface electrode accomplishes the 

pattern of a stripe with a pitch of 10 micrometers or less, a mesh, or a grid configuration. 

[Claim 13] Photoelectric cathode according to claim 1 which is a metal electrode thin to extent which 
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said rear- face electrode consists of an ingredient of translucency, or may penetrate an incident light 
child, or is a metal electrode which has opening of a large number which may penetrate an incident light 



[Claim 14] Said photo-electric-conversion layer is photoelectric cathode according to claim 1 in which 
wiring for bias impression of two or more which was constituted by the semi-conductor substrate and 
prepared in said two or more pixel electrodes on said semi-conductor substrate corresponding to each, 
and two or more switching devices which switch bias impression separately by [ said ] making two or 
more connections with wiring for bias impression and said two or more pixel electrodes of a book turn 
on and turn off separately are formed. 

[Claim 15] Photoelectric cathode according to claim 14 by which the change-over circuit which makes 
the aforementioned two or more switching devices turn on and turn off separately , and wiring for a 
change-over of two or more which connects two or more output terminals of said change-over circuit to 
each control terminal of two or more of said switching devices separately are formed on said semi- 
conductor substrate. 

[Claim 16] It is the photoelectric cathode according to claim 15 which is the shift register by which said 
switching device is a transistor and, as for said change-over circuit, the output terminal was connected to 
the gate terminal of said transistor. 

[Claim 17] Said two or more pixel electrodes are arranged in the shape of [ 2-dimensional ] a matrix in a 
m line n train (m and n are two or more integers). Said two or more switching devices The 1st switch of 
a mxn individual by which was formed corresponding to each pixel electrode of said m line n train, and 
parallel connection was carried out for every line, The 2nd m switch of each line by which the series 
connection was carried out to said 1st n switch for every line, respectively is included. Said change-over 
circuit The 1st m shift register by which was corresponded for every line of said pixel electrode, and it 
was prepared and n output terminals were connected to said control terminal of said 1st switch of each 
of each n lines, respectively, Photoelectric cathode containing the 2nd shift register by which m output 
terminals were connected to said control terminal of said 2nd m switch, respectively according to claim 



[Claim 18] It has a vacuum housing, the photoelectric cathode arranged in the interior of this vacuum 
housing, and the anode plate which receives the photoelectron which was arranged in the interior of said 
vacuum housing, and was emitted from said photoelectric cathode. Said photoelectric cathode The semi- 
conductor layer which makes said photoelectron generated and accelerated by the incident light child 
inside this photo-electric-conversion layer including the photo-electric-conversion layer which makes 
the interior excite a photoelectron emit outside from a photoelectric-emission side, It has the surface 
electrode formed on said semi-conductor layer of said photoelectric-emission side, and the rear- face 
electrode which countered with said surface electrode and was formed on said semi-conductor layer of 
the opposite side of said photoelectric-emission side. 



child. 



15. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The photoelectric tube which has the photoelectric cathode and this concerning an example 
is shown, the bottom is the plan of photoelectric cathode and the bottom is XI -XI in upper drawing. It is 
drawing of longitudinal section of the photoelectric tube in a line. 

[Drawing 2] Drawing in the condition that the energy band structure of the photoelectric cathode of 
drawing 1 is shown, and the bottom does not impress bias voltage, and the bottom are drawings in the 
condition of having impressed bias voltage. 

[Drawing 3] It is the perspective view showing the assembly of the photoelectric cathode concerning an 
example. 

[Drawing 4] It is the perspective view showing an example of the pattern of the pixel electrode in an 
example. 

[Drawing 5] It is drawing having shown the equal circuit of the photoelectric cathode of an example in 
three dimensions. 

[Drawing 6] It is drawing having shown the equal circuit of the photoelectric cathode of an example 
superficially. 

[Drawing 7] It is the timing chart which shows actuation of an example. 

[Drawing 8] It is drawing showing the photodetection equipment using the photoelectric cathode of an 
example. 

[Drawing 9] It is the plan, side elevation, and bottom view showing the assembly of the photoelectric 
cathode of an example. 

[Drawing 10] It is the plan showing another example of the pixel electrode of an example. 
[Drawing 11] It is drawing showing the head-on mold photomultiplier tube using the photoelectric 
cathode of an example. 

[Drawing 12] It is drawing showing the head-on mold photomultiplier tube using the photoelectric 
cathode of an example. 

[Drawing 13] It is drawing showing the side-on mold photomultiplier tube using the photoelectric 
cathode of an example. 

[Drawing 14] It is drawing showing the example made into the shape of a 2-dimensional matrix. 
[Drawin g 15] It is drawing showing the example made into the shape of a 2-dimensional matrix. 
[Drawin g 16] It is the timing chart which shows actuation of the original example. 
[Drawing 17] It is drawing showing another example made into the shape of a 2-dimensional matrix. 
[Drawing 18] It is the block diagram showing the photodetector concerning an example. 
[Description of Notations] 

100 [ — A shift register, 21 / — A vacuum housing, 22 / — An anode plate, 25 / — Dynode. ] ~ A semi- 
conductor layer, 104 — An ohmic electrode (rear- face electrode), 105 - A shot key electrode (surface 
electrode), 5 
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[Drawing 2] 
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[Drawing 11] 
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[Drawing 18] 
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[Drawing 5] 
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[Drawing 7] 
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[Drawing 9] 
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[Drawing 8] 
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[Drawing 10] 
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[Drawing 12] 
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[Drawing 14] 
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[Drawing 15] _ 
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[Drawing 16] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/29/2005 



JP,07-050149,A [DRAWINGS] 



S2 



S 

CLKI 

clk2 j-LrL_..rLrL_..nrL. 

Sl 



1. K 



S 

312 

i 

S2I 

S22 
1 

PI I 
Pl2 



1 



U-TL 



1.. 



n 




Page 9 of 9 



CLKI SP 



I05, n 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/29/2005 



# 



Page 1 of 1 



<l9>B*Bttff/f (J P) 02) & |3§ & $g (A) ODKKas&H&t 

#HSW-50149 

(43)j*KB ^i£7#<K»5)2J!21B 

<5l)lnta' SUPlffi^ ^JS9^ PI SffiStiSSTi!? 

HO 1 J 40/06 4230-5E 
1/34 C 
.13/05 4230-5E 



<2oam& mem- 120061 


("DliiJEA 


000236<136 








(22>tUSB ¥lS6¥U984)6JUB 




«iH»s«miifH i Bni2esa© 1 






as * 


(3l>SBc«3e*SS <?H¥5- 132216 




&ra»mtf#8Piru28Sjsw3 1 


<32>ffl&H ¥ 5 (189© 65 2 B 






(33)S5c«i3B@ B*(JP) 


<72)»«8 


















(72)55811 


a* « 






ffiH!R^t»1fTlJSPril2eSa©l 










(74>ft8A 


«a± awn 3Sa «s«) 









©4) vm^m\ M^ia®, 



• 57) tim] (HEW) 

lifcC'BSMSl 05 1 -1 0 5, *ttU >U7*#CP 
WO. m4>MK^W7xMMOTB£B». 




http://ww4ipdl.ncipi.gojp/Tokujitu/tjcontentdbeni 4/29/2005 



Page 1 of 1 



mm i ] htiit+ic & - xftmz%&*zm&* 
nx urn s ntc*mitm+ £#^aa®^ ^>9\ siucft 
±i£%!&zntcmz£&t. p!a#s+ftffis<£5*ra 

m&mmmt#*i <* nx mommmm^rt^ 

mm.2 ] M3*«f*Wi^^n«te«»tlW'* 
[Iit*Jf 3 ] mZ¥&\*mtG& A s, A ! A s*fc 

[Ig*Jg4 ] iiyia¥£f*S(* ! n P. GaAs gfcli 

[MGI5 ] iffiia*£f*Bt*S ! . G e Sfc**cn*E> 

y^RliCs. K, N a *fcliR l£tt 

s •? »mtifr i»«flMm 1 Em©*™*. 

[ ttsfrf 8 ] NBim©HSSfftt~%7c©7 u 4 
«©tt«fc& 

i o i nekBfnwA 1. au, a«, 40 

W. Ti, N i 4fdiWS ifcl/<titcn&©fiift*>& 
rjr*Ig«3f I laSt^^Sio 

[tt#* 1 2 ) fre*fi«fi# 1 0 ft mttT© t- 9 * 

©* h 5 <f 7\ > 5 S/a * fcli V "J * K«tt©> < > 
*9. *fe«*XI«WftaiiU»*^IM«P*fir* 50 



KHT7-5 0 149 

2 

^g«gr'*^ig*3i 1 &m>Jtmfkm 0 
mm 1 4 j m&mmMmmmicmz 

4. §«£«»*©> < ^ r * aijni€E& £i§5£fe&<Eii£ 

TX^4«*Ktt«lM.*»fc©* 4 * Mft^tflW 

as mr<r**B#i 1 £$©*««. 
mm 1 5 ) iiB«iM^ic«maoii»A ^ 

■©UrtlftT-tfl'i ujMtitttcMHBiit# 
[lg*Jg 1 6 ) gi£* v f*Ht h 5 >S>* Jr-c* 

0 . ®&Mmmai& \>?>i>x$<o >/- t «mc hi 

[Ig*3g ! 7 ] N£fflit©giXSStt, m?f n W 
S3 tt, 

msMkOA'T *f|»tt. WEintf aJ*Jfl>HJR«S't 
AetWCjtfi 1/ "CRM ?E>n C 4 IC 10tg!l/LS t\tc m 

x !i isw>^ 1 © ^ ^ v t . s^tw^ ti-en n m©iire 

M 1 ©A 4 ? * <Lff CT t IC fttc mfl©*2 © 

■A«{ 

neineua ^5i* . iJEia*«s©?Tc: i ccm u xmt 
e»n. «T*ti-enn«©i5ia» 1 cc^-v •? ^©nsti 
yns^cc n «©ai^«w-enenan*snfcQ^ h©^ 

l<Q*s? Y [s*J*$t< mlB©HE92©A^ v»^©|5 

c©<a£*a©i*i«ti:E»snfc*«i*S4 , 
BiiBX$«a©iwu»snMe««ttS^6 tttii $ 

at^**ss*!i*d*. c©jfe^twi©rts^cfeis 

feu 3 « «4£V(tn 4 , mzitm+&imv>m&*&& 

ffl©Msa*«ftn±tci»E«ffl«at«ifli ur»*8 n 
Aias^S t «: w i/ . «r ia^@sfe*f>ii 3 tix Bfe© 

(Bt©iBWSi*maBffliBftu:ifc^'CiE©M^ 7 

We. NE|ttW©AN«:tt. WElf»*©/<-rrA 
enftomffiita 4 mamk©HMS 4 ©«e* & « * k * 
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3 

neX£«B^ wmbc *w * nfc* »*<i>* * a e > 

1 *t*N§2.' < 4 7 A6nU0fflg2®CC , < t h z *\tm 

eaamwoKiM^^. **< it i*««ii2itwc 
*w*wcirr*i(i#iri 8s«©**». 

$ irciui $ hfcmaaw* urn** 

ffl©ffifiS*M*«±lcma*ffi«t «l« L/Tfc'fifcStt 

taaic£iiftit4tt^vrA9iDfflw^nen 

A*tS&©A ^ * *9il-L . *ElflM>A ^ 

t?z-&&totomsit. ffirsaseft©*^ ? 

pie * * > ym^st* . sihmw a ^ * & * 
ij&Ba:* ^ ^ > ^ ^AtmsMawcadni/. sirs 
ttfeBHiim2*<r * >^^UAu:itsi/rwe*fto 
*^t«^cctt*A, 

nss> * u ^omasm**^ a *>n* t etUM¥ 
ftHttu me* 4 * >y-^jix*cit^i*T»x^* 

[ o o o i ] 

[*«±OHffl»»] *ftWIi, JMRft ftStfcJ: 
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4 

*Hl£g*>, Ati*»ft ir©-3C5c* * i, ilt - %7cnfttt 
[ 0 0 0 2 3 

y-^>f>^7 T ^t i *«**b 

oc o £jg - f«ii $ a fcfft . sr#frctt* 1/ r H WUt 
wc(*i#r*«HWft 3 ft£o c©*«snfc*« 

« C C D ft 4ft> WMM4i?K J: 0 H WMAfk L , fi 
sttffi&mtt^ i i/ r « o ffl r<, > * 0 

[ 0 0 0 3 ] C©t»>tC. ;^?i«f£«tC<tt«iUiM 

ISfctf 48tofliL/T r«RQ6 0~2044 1 J CCB 
[ i) 0 0 4 ] C 7 ^a7U~ V o> 

x. --borne co»sms nx i»6 a «i/r, mia^ 

flife^ i tctftrft J: ^ ft«ff &o C ©>' ? 

ft U 3 n^c *>©©^^ igiS O -CSSiit^ i L X a* 

Q^B»MW«4>^tejtttiUaQ^Tftfotl&. C^Lr, 

ft^^fcjW^c^twauriUilfiifi***. 
40 [0005] 

[0006] r/^pft^fioAiM^Mnrca, * 
tti*fi & mUK« , ^fisui r -/ - k t «ewc© * o 

Ah-*«WBift«j % (2B9JlM»4eim(cA<ft& 
fti». 

50 [ 0 0 0 7]* fc, >' y > >flW*^ttSnfc*W* 
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0 &mmi? * <Dt\ *aah-*#3Kft 
9 . * fc ! *«)«« : FlB8t'C2 *jKB|fc0tiB«Ull< 

[0 0G8]*Ct\ »o*|>-*fiKJ;ttCi 

* **ffi*H**5ir *c4£gfl4ir&, 

[ 0 0 0 9 ] 

afi«&4*fi*.. «Mfiit&«sftT»*©B** 
fi«»4^nscc«aunccttii8ti 1 mkohxs 

C4*ftH*4T*o 

[0 0 1 0 ] *|gffi€r>** J B« 1 A^«B4, C©«3 
SBCE^tt(ciBiftSn^*tt : B4. <EMWflC'i*i»fc: 

4«:{i^, MWfrfK* ^xftmznm* 

umaiS'tt 4. *s*«a«ffi±fc»fc*nfc 

^S4M^l<T^$n3fcll®^S4 : f:Wl^ &B«« 

4 7 wccepjor «Wkw^ r AEPtoAsai 

tc*nen»i*sn, we. *^*B©rt*tctt. ig& 
*«v < r *hi«q if Si7>iis«ffi 4 o&mm 

iK*>, *7 3l**C4teJ:0^7*ai»£IB*K 

* OH Wt^^UiNiHKMII^ttl^f «« 
i fc ttfitf 4 W»*0toft WBB 4 £ 1W 4tyft 

A^AeXD^, ^ft<4M"*t*»ffl»BK. d>ft 

tyftBBOAJtfft-K. 4 1 tfilMftittftd 

[ 0 Oil] *«90**ttS«, *£SSW«lttc* 

s»«4R*4*wr&ft*«4 1 ft*its*«j:0nHi 
KBti«PArr4«»4. w^^in^a*. 
y*«4*B*4. -ei/c. Acititt, AJMewj: 
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5 

**w**iii&ims****tomt % *b«mh 
a©**fM±<c*.*shfc*B««4, *b*smbh 

£fisS4£-#u £®BSii#a<?nr»s<c«£§ 

4 £ «*: o « 7 ^entti^ii * tctt o ft * 4MM) * * 
^UftBH 4 . tHto a -f 9 ?XTOfl * OftKWS^K 

ftffiBBV4tf&t*&*i. * ^ * > mmmt. femi 
iamu> ftftBSKit*-/ tissues* 

> y/<ju acc4 A^*r»*ccjiw^*ia?i*Ka4 ft 
c4^&4-r-s 0 

[ 0 0 1 2 ] 

rttlM>BX«S<:ftb. l/**>, Ctl&^HKWU 

[ 0 0 13] *^ao**«tc Ant*. S3iSgS^±iE 
OT£«HfeS4^'r44^. tMk«E)HMft^O^W7 
A©9tt04^D ft^4fc»CC*«Sfe*iJ{HI^S^ffi^ ^nr 

[ o 014] *^we;ftaisccj:n* ±15©*^ 

4. «fl(4<DfSK:, *^S>WM»**t^* , J*a!4 
40 *Biti:i**. *UX< C<D*4 ^ * 

ccL»*ct a 4o*c . fft^ ^ > - s :>*> *c »ac* 
[0015] 

imm] sit. «(taiB*:*#.o-c. **w©(r»<^ 

^MkHftRm-4. a to, ll-©SSwildSi-W 

[ 0 0 1 6 ] SI OJ: OK . 1 ttftt LXO> 

50 ^VtMlOOtit. inPSSHM-bCinGaAo 
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jfc&ifcja i o z emu*. zo>±.^ i n p 2 * us 

I 0 3*SiaOX«MStVCt'6. I nPifil 0 ICS) 
BfiKttA u <£> ft**6ft4*- 5 * *Sfi 1 0 4 
^RifiiiS<bim>S$n. inP:O**nai03 
(O^StciiA 1 <T.'I^~*<M ft£$i&ft£t's? h 

"C. * y ?mfc 1 0 4 t2Att%£i§iI'C* * J: 5 K 

ttfcBXSSl0 5, . 1 05 , . 10 5. 4ft 1/ 

«Sti, *<MD*BOt;^?iMaT l ft& i InP 
a>»Hll03 ©SB© ^ fc, ? V * KHX 

■■©■□WEB, 6ffl©f±*Hj»«:6Tdii**:»© 

cs who- r-f^an, *«*s 

1 0 0<Drtto*Wf^*S*CCjlM^«[ffl3tlW 

<a->r&*4. 

[ 0 0 1 7 ] B 1 OJ: . C©J: 5 &£Htt 1 l*A 

cci*r*«2 2#BW6n«. »i©BS«S 1 0 5, . 
1 0 5, . ~. 1 0 5. lC&.*UT*Wlim&& 1 0 6 

, , 106, , loe.atfttiksn, cft&i*A<f 

? f s w*/r u-cwsm* 3 o i ic&#£n&. 

*- $ 9 »sc i o 4 i*«Btt?3 o 2cctf«fcs titri' 

4#. *£^3 0 SKtt^C^rf 3 0 1 ttjECOMfiitt 
iX^&o C©fc«>, *4 ^^SWtCJ: ^fS^ 0 1 

tmwu 7*mm2titd^m& i o 5, ^ 1 0 5 

. ©WC-?t--C. =t- S v 1 0 4Kltt-x-CEfl>* 
£ V 0 , * ©■□ * A CWSfc©*** ftll|B*%B 

I*. F»2 2©*flcc»TT4. fttfftfc, BS2 2tc 

0 3*/roT»cjE©*;<^TAKSfti: 

[ 0 0 18] B2ic5W«fc *- 5 ? l 0 4 
ftiSfioriftWH* (hf) #A8i3ft4£, 
* ^ ^©#1* I n G a A & &©JfcJa 1 0 2 ^T'TfcS&fc 
Sft. *l*(-e)3fl**3n6. £0>6Z. 
? *W5 1 0 4^ 3 -;h 1 0 5 ©■(£<"<{ T 

XjJiElllIDgn'Ci^i, ***t*TB©H©J: 
T#ttffi©#l*K**#B 1 0 0 *£*«i£3 ft. Sx* 

.'U*"-*st:*s# («i4vl> tcSMHSft*. 

. 1/ 3 * h 1 0 5 *»« LfcB * ©HSSs 

Si 0 5, -1 0 5. ^©;<^7AWto£A<f ??SW 
T?illl*tc*>. *7?&CtiCJ:*). 3W?*SWdM- 
> £ -? fc@j^«Stc-?<, i-Cfl)*, I nGaAs *RJft 
M 1 0 2©rt^T-±^L/fc*^*S« : fBjcaffi^*E>* 

[0 0 19] B30jfc€l%fil*, @W*S#-SX5c©7 

n*ftu ?h*yccBiEsnt:^«, **©#«#s 
i o 01**9 5 v *te>***4 o i kb*«**v cn 
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li* l^r >*(©&» 4 0 2tcfl«Sft 1 ^«f*B 1 0 
Oi-^4 0 23NBtt3tVCl'6. ft94 0 
bf>403, . 403, , 403, . 403, tfttWll 
«rftt/ClSC£tl, e>4 0 3, l*E0r.?<^r^«SS+ 
V, 1 0 OlMUTAWtift 4 > <B5H* 

r> <c»«sn. e>4 0 3, i*^>K(r-^> t 
i o o±<^>*- s 9 i o 4 tcftttsn, 

tr> 4 0 3 , . 4 0 3 1 i**«($@ 1 0 0 ±a>tsv Y u 
^*50AtrtftrccttikSA&. ccr, c ^7 hus> 
10 X5f 5t*ii3&«fii 10 5, ^ 1 0 5. tc^Xic^^r 
-a £ tmt btcW>tyffiAWEWtXk D, tf > 4 0 
3, , 4 0 3, */ri/i:«»!>A*-hMA^SP£> 

D^^/^iACLK^A^sn^o at*, *«t*aio 
o©^TttaiBJewfa>*ffii*, sio, fr^tMM 
1 2 ot?at)nc^4 0 

[ 0 0 2 0 ] la3G>ii£SSi 1 0 5» - 1 0 5. t*, i 
-1. i. i + l#BC£wra«»'C<HI*4t. H4 
(C*TJ:4tc&'>'Cl*6. Tfttofe. BXSSl 05, 
1*1 5fflOBp^W**> *i/a«(C^*->Ba8 
20 n. fi»cc«ff2»h9>t>^# (FET> 0>z<<?1- 
S^S, ^Wf^o *0"C. to**- H8SI*A IBS 
5 0 1 1 CCJ: otV7 H/^> 5 © i #gG>ttiA»T- 
tcg^$n&, LAi^^C. AI&M50 1. €:/VO-C 
hUS>A3r&^6M^XattiAASMi, i S§<^> 

0 6 , ^ 1 0 5 1 KM-f 7 ^ + V t ^PJD 

$n-s 0 c«s>J:9ftiMW. i r- i - i , 

» + i-n#ac@*cc^» , c<>*<H*x > ** # 
[0 02 1 ] B5-Ci[*BK:*fflBHft5if J:9«C t ^~ 
30 -59 1 0 4 ^ft«ti»XBfi 105, - 1 0 5 

■ ©bki*, ^ 7>«Bi0 4**y-Kta*y 

B ttB^KUB^'/TXtat. T^i. C»^?a 
©T^*»|tl 1 0 0 ftswrairc «*: 0 , H 2 u 
fcc^: ^UlJfe«*ttH3SfflE 1 0 5^rl*lC»a3 tTC* 

^«(*a l o OcWMluciHIJSh*. 
ft*. S/7 h U^A^? 5 © 0 2 CCI*^ p ? * 
40 M^xCLKtf. MHF-5 0 3KlttA*-hMAxSP# 

[ 0 02 2 3 C ©B&fl>Bff *, B 6 7 cc^: QUHJ 
**• CCC. BMSl 0 5, -1 0 5. ^ 
ft*flDH«K:*ici6*WiJUy7*Pi ^P. t?*o C 
©U*P, -P n t*, Bl®J:9Kttaufc&ft©m 
2 2©ffiAA flwf it/T5l-»K:Bl0USn&. STOJ: 
^iC. A*-h^AXSPttS/7 hUt>A*5©BIM> 

hbt>X»5tt»a?» / A C L K CC ft* L/C dtf}*£ 
50 -M01, -50 1. ^6^<AX3WB*«n, Ctitcj: 



http://ww4ipdl.ncipi.go jp/tjcontentdben.ipdl?N0000=21&NM^ 4/29/2005 



# 



Page 1 of 1 



9 

0. FET*6&&*-f9?X?Si ^S. *W&K* 

n+iMifimxifflttf&ttovT. map, -p. * 

[ 0 0 2 3] B 8*«Rl/C, ±SC-**«tC»*** 

&+*-'Z7tn+te&¥Z *4 s - k £ 5 3aw» ^nr 

ffltf 6 2tt, U - * ©I R3c ft «C ffi -7 tT A ^ - h»( 
Jl>*SP£E/3U *-^-*H«W>?o^f »^CL 
KtiS^WtCtt^r&o ■•MHBB6 3.tr '-Kin 

ffe©BttttE 6 4 *l/C. Ett^gS4Kl 

[ 0 0 2 4] C ©*tfl*CC*H,»T, * 5 > ?Mitlltt6 2 

o ^ettttss 4^gttu. en*ti#* o * 
cLKtcitaFu-cftffr*. fft*>*>. wumnwso 
i*?a?*'<*xcLK#/j7sn* 8(ceH&«£(c 
mm- & as^s t> mxtc > w * * aw i* , 

JftSic*@^aUpJS6ftttSdr*. C^J: OK U trfc 

6 3 */rl/'Cl2ttSW 6 4 tc^it 6n£ 0 
[0025] £©£*, BfUiH6 4 £41 
M 6 2 * S £ P * * > OW * C L K OfiS K X 1 49 
t?. CttttH S 4 © 2 > h P - ? lie © * O ? £ / A 
CLK**«5>H*fc(*»aK:ie-5X. T-/-h"ffl*A 
0uT **S-¥-ftttlpHfift«ft^ 3ncc>4EI»©iaBK 
MlC8«reltT4. flUtf. D?*MiUACLK© 
*'J>h**7KU^4l/ , C 1 T-/-FtB*Ai.f ©ft 
( F < s> ♦ jbKft ^ nfefi > * r - # 1 1/ Trsys-r* *> 

h & *>hsi?* *o £T©BawftK * r©iB£©* 
HKftt&lsfcBttx « rKMfrrntf. HfltftSftfctt 

ffl*o-r-rf-t>y-*3W6n&. c 

[ 0 0 2 6] B9J*9ll^ffS«a>*«KS«:^t>. ±»J 
l*±SBL -»*Wfflr*T«ffla, T«P!i*£ 
BBB-CA*. I a PSffi 1 0 i ±cc I siG a A s 
ft* 10 2. I Ki?*>*5\m\ 0StfixU**U + 
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jMUIK J: 0 B*Sn, I n PtttS 1 0 1 ©ScSltcii 
Au*-**»»BlO4*«llt8ft-C*l0 1 IrtP^ 
>*»hHl 0 3±CCliC©H£!'9 s I'+fcSM'S 
ttK©A ! i/» Y 1 0 5»<*->WCBltt8 
n*CC'&. CC*C, S1S1 0 1 , jfeeftteS 1 0 24aJ:0' 

2 > » h m i o 3 * hti i o o k^c 

If. GaAsMM I As**t*&cn&G>5iari»& 
ft^^rD^wiS<tl/TibJ:<, Ge W)\>nf> 
^> 4<$J:0'S i (V»Ja» A^^i»cn^Mlft^6 

0 5«c-?i*r«. ma^ai. An, Aff <as> . w 

[0027] fj? f*-Wl 06©M*->Koi- 
r» . @ 9 <0^: ^ ft fitxt* ^ ^ ^ >«*H*fr ^^t -S ? 
>> » ttSft -Ci Bl0fl>J:5JttM#->'Cfcj: 

t*. Bi0Kij*i»r, JjiicDBii^ftiH*o>ip*irr 

»tt*6ft * ^ 'J ? PK*&4>A h V 7><*-l>&7ji 

ni. AteWDHPtf. lOwmflttK 

^^--^ 0 4£*U/Tft3*VCiJ:<r>#, ^ 

BTttto*^* v 0 5©BP*/M/Ctt8 

MiJ:^. RiB^fejfeAliSnii^ccJi, t-^-; 

0 4i*iSia*ti©ft^6^eS$n, 
jfe^: isia u» h HdtKC-HXgVC' ABBfr &fM2 n, 
A&tr^«BiiO»6»IIKMP^ffr4MlB^6 

30 [OO28]@90Cfet *-C . £n*ft G«X«S l 0 5 
, ^105. «C*ll6urFETfl[>A-<»^Si -S. ^ 
iMtCflUt^n^Q. CODFET©*-* 7*>*1M6 
tC^^r^gl 0 5, -1 0 5 n ^©;<-fTA«E«E>* 

tt*Bfc*«TSlt*te»©C 5 (t^A)«<3 

-hsnrc**. c^^^2-rw^tm. tju 
40 A*s*n*o i o i tt. -b^ ^ ^ >*iuy4 o i r 

@lE5nri5D. ^«>*iBttA ! s >5 ? Hf«(S 1 0 5 
©N^tR^-CS i O a *&I*S i NOtttUftl 2 0 V 

[ 0 0 2 9 ] $ ft, @ 9 ©PIH?ti, ¥$W3 1 0 0±tC 

x#5«>n*«)attli*«:BBSn'C<r»*. KUV 
A 5? 5 li, yW»6QX » - h hjux s P & » P ^ » M 
jUxCLKCcJ:D£«^x*ttU. #FETS,- 
50 S„ SHtlTSA 1 ^3 v h 1 0 5, - 
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10 5. 3^4 0 3, , 40 3 

1 BWRlOO±0BB&MM)BIIOH«W a C*«. 
8**40 3, . 40 3, H^**5^©lf^A 
*©fcft©fc©-C**J, W?4 0 3, tt, FETS, - 
S. ttfl/Ci^* Y**<<*~ FDt-D. ^*f«* 
&;<^7*@E+v. £5*£A:J&©*>1:'*>£. 

[ 0 0 3 0 ] B 1 1 ItSEifiPlCWfcsBai*^ v F *>B 

ABB 2 l©l**ffl©»ifiH"C*4. a*, Kfi©lte 
t?a = 6 £ l/Cf*. **FKft£ t/-C©*»«WB41| 
***juy4 0 2tt, *»J ***>■!©■* 

4 0 3«ffltS&^WHMcci*c»r*IJ»Sti*J: ^Kft-jf 
l<&. Jft3t*BTw^fe»BB2 l©l^«icttte3*« 

2 6»Rtt&h. *o8«©y-*^-K2 5, -25. 

sWEWSftXTir**. *i/c. 9Ke©saai^y-K 
2 5, ©p«r^fe2 2^:WjE>n 4 CC^o £©*■ 
»«ft»r-tt. 6ffl©sa#K»J£iyT 6 «©*+*> 
4 0 3*tttt* tTC* 0 . ft«M)MBHHK>[H nVC J: 

[0 03 1 ] ■ l 2«)««^««Mrc«, H»7 
*-^u-h40 5±«CBW6WfeV7 h Ui>**5 

rfcBSftTv*. *i/c. c©*>7 m^a*5^© 

A*-|»/<jU;iSP*J:0»a? *;<*ACLK©AA 
\t. *rAe>4 0 6t^3tt&. 
[0032]B11,H1 S^Mii, ^mi*fi 
B©tfflfltS. Tftfrfc. 

*B^**fflS^& <Wc*-?-C, **©AI*Bfl*B 
*htiiffl©Ktiffi> ^^^fift*SMtffl^r(,»4. @ 

i3©*ikfltt. ratt©*w«r«fc 

^©SJS^<CjlfcS-y-tSS[[BgHi* U/fc*>*VC, 
*©A8*BJ**«*«ttllB©BI-ffl) ^^©fcBBft 
CQJ: ^ttJIM-HtlSBtt, *-f F*> 

i^ifn, Biira©tt&ttBi3(c3«n6 s 

ft£©ASttB2 lJfc&Mfkfc*?**, £jR«S<>' 
?f»#M&) *B*0. MBiKCAIitfi. ftffl 

swawwy-f-z-^s, -25. t?*«sn, 

7/-F2 2KJJHT6. 

[0 033] 01 1. 12, l3©tt*?Jttt*©lWE 

«. *K«wfcB7 ©y ^ $ > y * * - \ nm-cft 

£. B7tCfc^C, rSi -S„ J tu£>x** 

t^taic** ??ii*>-c*6. ;**-h,>oi<*$p 
a*/ W i^wea* C fcfc J: *j b $ 5 
tBttb, > a * > 'M* CLK ICS: OJH-XF E T0W 

S ft ©* >tc <fc OUS^a* 10 5, - 1 0 5. KB?*© 
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c©KM^r^«E©eofio3nr^ftc^ s 

sh+BSttftB^ftHIBtOTIWtft^OT. A* 
jto*«K:J:6r***©*ai«toC6ftl-. B7© 
rPt -p. j «, ft*BfttfflB©/<^rx«Eftft 

[ 0 0 3 4) Rfc. jM?Jffttt©ft«?ftUB©Pi 
fiB»« jb»Ati 0 fc <t T * L , C ©g|i# tc ' < <f 7 *BE 
©WlBSn«:««:*««J*HI8n4. jtB^fcttfflP 
, ^£ttffiSft%jfcS?i». JR*«BKJ:9«©ft&* 
10 <*iE3n, Blfcy-f^-FKlAllT*. Bl«y^^ 
-KWASlbfcl'XWi 1 <*^> ©fttt©2%@? 
cn&©23C«Ftt»2 

K. B3B« f ^y-P-&NMk«nBKAcci 0 5 
JKiC * f»07 ^- K 2 2 L-C^ffi 3 1\4 0 

[0 03 5] h U1>^*5*6©7KU^B^«J: 

♦jTts^feffisp, -p. sflwawsLrt-*©^, * 
"c^a^n^. ^7 tu&>x*5^©/j7(sfe»o:> > 

.'<A,^C L K L 7 y - K 2 2 -C»»tti L fe« ««FMIS 
20 HZCtlCJ:*). 7^-KIH*A..i aWW^ftlHBP 

4, ffi-j-C, 7«/-FB*A.., t>o^>/»^CL 

0BWI«W«C^'C6« # 

[0036] cent fyn>vz*5**M*im 
BiH-iH!Lb<C»flSl/. FET©^^^^>^0'7 

Fl/^^f^py^Sft^Uc^ @! 1©J:^(CBJKC& 
©ffi^e>^5 * 1 0 5©^<-f7ABE*Bl* 

MBU >7 h u^x^5^t^ftv^c»T4^^cc 

30 t f «c^<>prB > c»«. *fc, BBWWEccftfeftfcrn 

fciBflW A J: ^ KT* c i pirer-* 4. 
[ 0 0 3 7 ] m 1 2 ©XH^*BV©Mff tt« ifii*©i] 
1 l©M^fiaB£ni/ a e*4. ftB^ttlHB©?, 

7FbA««cJ:0*«i i tttaBPi ^P» 
brir^ot^BfttffiBPi ^btkUtsnfeftB^a 
ft*«Sccj: QtottatiijEsnB 1 ^ - fcc 
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